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(57) Abstract: The invention relates to a method for coupling a camera unit (1 1-18) to communicate with an image processing unit 
(20) that represents and/or analyzes and/or stores image information in a system monitoring the manufacturing or finishing process 
of a continuous fibrous web, said control system comprising one or several camera units (11-18) connected to at least one image 
processing unit (20). In the camera interface according to the invention an image signal (31, 40, 50) received from a single camera 
unit (1 1-18) is transformed in the vicinity of said camera unit (11-18) into a series mode digital signal (38) which has a standard frame 
structure and is independent on the type of the camera unit, and said series mode signal (38) with a standardized frame structure 
is transmitted further to the image processing unit of the control system by means of undisturbed optical connection (29). Thus, 
by means of the invention the interface used for transmission of data is standardized in the signal receiving end, i.e. in the image 
processing unit (20) both for the part of its transfer path and for the part of the formal used in the transfer path for transmission of 
data. When compared to the related art, the invention enables a more flexible and undisturbed coupling of camera units of different 
types to a control system when building up, modernizing or adjusting said system to changing operating conditions. 
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FLEXIBLE CAMERA INTERFACE 



Field of the invention 

5 The invention relates to a method according to the preamble of the ap- 
pended claim 1 for coupling a camera unit to communicate with an 
image processing unit that processes image information in a system 
monitoring the manufacturing or finishing process of a fibrous web. The 
invention also relates to a camera interface according to the preamble 
10 of the appended claim 3 for implementing the method. 

Background of the invention and prior art 

There is a constant aim to increase the web speeds utilized in the 
15 manufacturing and finishing processes of paper, paperboard and other 
corresponding web-like materials in order to improve the production 
rate of said processes. When the web speeds are increased, it is, how- 
ever, necessary to monitor the function and state of the process in 
more detailed manner than before in order to avoid an increase in web 
20 breaks that impair production rate and in different kinds of quality flaws 
of the fibrous web. 

The use of electric array cameras and line scan cameras is a method 
that has been found to be very efficient in implementing real-time 

25 monitoring of a rapidly moving fibrous web and its path. By means of 
cameras it is possible to monitor a target optically without contact si- 
multaneously over a wide area, for example over the entire transverse 
width of the web, and by using several different camera units it is pos- 
sible to monitor the fibrous web and its path at several points of the 

30 process in the machine direction. 

One example of commercially available systems suitable for real-time 
camera monitoring of the paper web is the so-called Sensodec WRM™ 
system in which system there may be even several dozens of camera 
35 units arranged to image the paper web and its path at different points 
of the process. The basic principle of the system is shown in Fig. 1 . 
The camera units 11 to 18 may be placed according to the needs at 
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different points of the process, from the wet end of the paper machine 
all the way to the reeling up process. Single camera units that are used 
in the system are at present typically CCD cameras (Charged Coupled 
Devices) that produce an analog video signal 24 which is transmitted to 
5 computers functioning as image processing units 20, 22 for image 
capturing (transformation of the image into digital format), storing, 
digital image processing and analysis. The results of the image analy- 
sis can be examined in a user interface 23 placed in a control room, 
and the image produced by the camera units 1 1 to 18 can be examined 
10 in its unprocessed form also in real time, if necessary, by means of 
video monitors placed in the control room. 

Rapid development of the camera technology has, however, resulted in 
that there are a vast number of different camera types available at the 

15 moment, and new camera detectors equipped with even better features 
are constantly introduced on the market. The properties of the cameras 
vary for example according to the number of pixels, photosensitivity, 
wavelength and the available shutter times of the detector part. Single 
camera can give an image signal as an output either as a conventional 

20 analog video signal or at present also directly in digital format. 

In the process control system of the above type that contains several, 
even dozens of camera units, it is, of course, always reasonable to se- 
lect the camera type with the most suitable properties and performance 

25 for a given control point. In certain sections of the process, it is for 
example reasonable to use an affordable CCD camera of a con- 
ventional type having only a relatively good image quality (for example 
the pixel resolution and the number of reproducible grey tones) and 
producing analog video signals, whereas in a more critical point of the 

30 process it may be necessary to use a more expensive digital camera 
having higher resolution and image frequency and outputting the image 
signal directly in digital format. In certain applications it is sufficient in- 
stead of an array camera to use a line scan camera. 

35 If different types of cameras are to be coupled to the same control 
system, it is thus necessary to equip the control system with camera 
interfaces that are arranged suitable for each camera type. In other 
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words, the image processing unit or units of the system must be 
equipped with several different camera interfaces to make it possible to 
couple different types of cameras to the system. This makes the struc- 
ture of the control system significantly more complex, and thus also in- 
5 creases the costs of the system. At the same time it is difficult to up- 
date the properties of the system by replacing certain outdated or in- 
operative camera units with newer cameras, for example CCD 
cameras producing analog video signal with newer digital CCD 
cameras, because in addition to mere replacement of the cameras, 
10 other significant changes must always be made to the system as well. 

Thus, there is a clear need for a solution that enables a more flexible 
coupling of camera units of different types to a control system when 
building up, modernizing or adjusting said system to changing 
15 operating conditions. 

Basic principle and most important advantages of the invention 

The primary purpose of the present invention is to introduce a new so- 
20 lution for coupling an electric camera unit to communicate with an 
image processing unit that processes image information in a system 
monitoring the manufacturing or finishing process of a continuous 
fibrous web in such a manner that by means of the invention it is also 
possible to easily couple and replace different types of cameras in said 
25 system. 

To attain this purpose, the method according to the invention is pri- 
marily characterized in what will be presented in the characterizing part 
of the independent claim 1 . 

30 

The camera interface according to the invention, in turn, is primarily 
characterized in what will be presented in the characterizing part of the 
independent claim 3. 



35 The other, dependent claims will present some preferred embodiments 
of the invention. 
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The essential new basic idea of the invention is that to couple a single 
camera unit to communicate with an image processing unit that repre- 
sents, analyses, stores and/or otherwise processes image information, 
a special camera interface is now utilized, said camera interface being 
5 characterized in that the image signal attained from the camera unit is 
in the immediate vicinity of said camera unit transformed into digital 
series mode signal having a certain standardized frame structure, and 
said signal is transmitted via an optical connection further to the image 
processing unit that is located farther off in the system. By means of 

10 the invention the interface used for transmission of data is standardized 
in the signal receiving end, i.e. in the image processing unit both for the 
part of its physical transfer path as well as for the format (frame struc- 
ture) used in the transfer path for transmission of data, wherein 
changes are not necessary in the receiving end when the camera unit 

1 5 transmitting the signal is changed. 

In a preferred embodiment of the invention the camera interface is ar- 
ranged to be implemented by means of a transfer unit placed in the vi- 
cinity of the camera unit, which single transformer unit can be further 
20 adapted i.e. configured to be used together with several different 
camera types, wherein the same transformer unit is suitable to be used 
for connecting different types of cameras to the same control system. 

In a preferred embodiment of the invention the optical connection 
25 between the camera unit and the image processing unit is formed as a 
duplex connection, wherein the settings of the camera unit can be 
changed and adjusted either fully automatically under the control of the 
control system, or manually by a user interface of the control system 
placed in a control room or the like. To perform the aforementioned 
30 actions it is thus not necessary to go over to the camera unit to the vi- 
cinity of a process that typically contains many elements of danger that 
impair occupational safety. 

By means of the invention it is possible to attain several very significant 
35 advantages when compared to prior art, the most significant of said 
advantages being described briefly in the following. 
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The use of a digital and series mode optical signal according to the in- 
vention enables a completely undisturbed signal transmission even 
over longer distances (hundreds of meters) in an industrial environment 
that is quite prone to disturbances as such. When an analog video sig- 
5 nal of prior art (for example PAL, CCIR, NTSC, RS-170) is transmitted 
via a coaxial cable or another galvanic connection, disturbances are 
always induced in said signal in such an environment, said dis- 
turbances significantly weakening the image quality in longer trans- 
mission connections. Without special arrangements, for example re- 

10 peater amplifiers, the analog video signal also tends to attenuate in 
long cables, thus weakening the image quality. In digital cameras 
known in the state of the art where a digital interface is used (for 
example RS-422, RS-644, FireWire™, Cameralink™), problems re- 
lating to the present control system applications are caused by insuffi- 

15 cient cabling distances, which are typically only in the order of 10 to 20 
meters at the highest. High frequency digital signal in electric format 
cannot be transferred long distances via a galvanic connection without 
excessive attenuation of the signal, and it is well known that these 
electric digital connections are also very sensitive to disturbances in- 

20 duced in galvanic transfer cables. The state of the art also discloses 
the transfer of image signal optically via an optical fibre, but such prior 
art arrangements that are suitable for longer transfer distances are only 
intended for a predetermined single camera or signal types, and thus it 
is not possible to use them to replace the camera interface according 

25 to the invention whose essential feature is its applicability for several 
different camera types, for example analog or digital cameras. 

The invention also enables the use of so-called high image frequency 
cameras that deviate from standard analog image frequencies (e.g. 25 

30 or 30 images per second) as a part of the control system of the 
process, because the camera interface according to the invention is 
also capable of transmitting high frequency image signals produced by 
these camera types. High frequency analog or digital signal cannot be 
transferred sufficiently long distances by means solutions according to 

35 the state of the art without excessive attenuation of the signal. 
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The invention also makes it possible to utilize a so-called pixel clock 
that is available in the electronics of present day cameras in the act of 
digitizing the image, which significantly improves the quality of an 
image presented in digital format. 

5 

The invention also eliminates the need to place different kinds of image 
capturing cards into the image processing unit, because the digitizing 
of the image signal, if necessary, is conducted already in the vicinity of 
the camera unit. The digital, series mode signal according to the in- 
10 vention with a standardized frame structure can be input directly to a 
computer functioning as a image processing unit, or to a DSP device 
(Digital Signal Processing). 

The following, more detailed description of the invention with examples 
15 will more clearly illustrate, for anyone skilled in the art, advantageous 
embodiments of the invention as well as advantages to be achieved 
with the invention in relation to prior art. 



20 



Brief description of the drawings: 

In the following, the invention will be described in more detail with 
reference to the appended drawings, in which 



Fig. 1 shows, in principle, a system according to the state of art 
25 that is suitable for real-time camera monitoring of the paper 

web, 

Fig. 2 illustrates in principle the act of applying the camera inter- 
face according to the invention in a control system ac- 
30 cording to Fig. 1 , 

Fig. 3 shows, in principle, a possible configuration of the camera 
interface according to the invention, 



35 Fig. 4 



shows, in principle, a second possible configuration of the 
camera interface according to the invention, and 
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Fig. 5 shows, in principle, a third possible configuration of the 
camera interface according to the invention. 

Detailed description of the invention 

Fig. 1 shows in principle a system intended for real time camera moni- 
toring of a paper web, to which system reference was briefly made 
hereinabove in the section describing the state of the art. 



10 In Fig. 1 the camera unit 11-18 placed in the vicinity of the process to 
be monitored outputs an analog video signal 24 that is conveyed 
further to an image processing unit 20 placed in an electric room or in a 
corresponding device room. The image processing units 20 comprise 
an image capturing card 21 separately for each camera unit 11 - 18, to 

15 convert the analog video signal into digital format. For this purpose, the 
image capturing cards 21 can also be replaced with DSP cards pro- 
grammed in a suitable manner. 



The image processing units 20 may be connected further to a separate 
20 main unit 22, if necessary, in which main unit the images stored in 
digital format are analysed in more detail. By means of a user interface 
23 placed in a control room or the like, it is possible for the user to 
monitor the results of the image analysis and control the operation of 
the control system. If necessary, the image produced by the camera 
units 11 to 18 can also be examined in its unprocessed form in real 
time by means of video monitors placed in the control room, the analog 
video signal produced by the camera units being conveyed to said 
video monitors (not shown in Fig.). 

In the control system of Fig. 1 , the replacement of a single camera unit, 
for example the camera unit 1 1 with a newer camera unit producing 
digital signal also requires changes in the receiving end in addition to 
the replacement of the camera unit. In other words, the image 
capturing card 21 placed in the image processing unit 20 must be re- 
placed with a card that accepts digital signal, and typically the software 
of the image processing unit 20 must be updated because of said re- 
placement of the image capturing card. Furthermore, it is likely that the 
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cabling 24 must be replaced with a cabling that is better suitable for 
transmission of a digital signal. Furthermore, the maximum length of 
the cabling 24 is now determined by the disturbances caused by the 
attenuation of the signal and disturbances induced to the signal from 
5 the environment. 

Fig. 2 shows in principle the solution according to the invention in a 
system intended for real time camera monitoring of a paper web. 

10 According to the invention, the image signal received from the camera 
units 11 to 18 is transformed into an optical series mode signal with a 
standardized frame structure in the immediate vicinity of each said 
camera unit by means of a transformer unit 30. From the transformer 
unit 30 the optical signal is transmitted via an optical connection 29, i.e. 

15 typically via an optical fibre connection to the actual image processing 
unit 20. 

According to a preferred embodiment of the invention the transformer 
units 30 are implemented in such a manner that the same single 

20 transformer unit 30 can be easily configured so that it can be used 
together with several different camera types. Thus, in Fig. 2 for 
example the camera unit 1 1 can be a digital camera that inputs digital 
image signal to the transformer unit 30 and the camera unit 12 can be 
an analog video camera that inputs analog video signal to the trans- 

25 former unit 30. In both aforementioned cases the series mode signal 
transmitted to the image processing unit 20 via the optical connection 
29 complies with the same standardized frame structure, wherein in 
view of the receiving end, the interface used for data transmission is 
constant both for the part of its physical transfer path and for the format 

30 used in the data transmission. This makes it possible to select the 
camera types of the camera units 1 1 to 18 so that they are always best 
suitable for each control point and purpose as far as their properties 
and performance are concerned. 

35 If there is for example only one high speed camera in use in the paper 
mill for reasons relating to the costs, the invention now makes it pos- 
sible to place said special camera according to the needs to a desired 
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control point, for example to determine a special problem occurring at 
that point. The replacement and implementation of the camera unit do 
not require other substantial changes in the control system. 

5 The use of an optical connection 29 for signal transmission in accor- 
dance with the invention also enables a completely undisturbed signal 
transmission even over longer distances (hundreds of meters) in a 
paper machine environment that is quite prone to disturbances. The in- 
vention also eliminates the need to place separate image capturing 

10 cards in the image processing units 20, because the digitizing of the 
image signal, if necessary, is according to the invention conducted 
already in the transformer unit 30 placed in the vicinity of the camera 
units 11 to 18. The digital, series mode signal according to the inven- 
tion can be input directly to a computer functioning as an image 

1 5 processing unit 20, or to another DSP device. 

In the following, the function of the transformer unit 30 in its various 
configurations is described in more detail. 

20 Figure 3 shows, in more detail, a transformer unit 30 implementing the 
camera interface according to the invention, as well as a certain con- 
figuration of the same. 

In Fig. 3, a horizontal H and vertical V synchronization of the image as 
25 well as the actual analog video signal A containing image information 
of successive lines are separated by means of a video decoder 32 in a 
manner known as such from a composite video signal 31 received from 
the camera unit 11 - 18. The analog video signal A is digitized in an 
A/D converter 33 and it is input to a series transformer 34. The syn- 
30 chronization information H, V relating to the image is transformed into 
digital format by means of programmable logic 35 and it is input further 
to the series transformer 34. In the series transformer 34 the synchro- 
nization information H, V relating to the image, as well as the image 
information A of the lines of the image are now combined into a stan- 
35 dardized series mode frame structure 38, which frame structure is 
transmitted further to the optical fibre 37 and to the image processing 
unit by means of an optical transmitter 36. 
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In said standardized frame structure it is possible to use for example 
frames composed of words of 16 bits, and in each frame image infor- 
mation (signal A) transformed into digital format is transmitted in 8 to 
5 10 bits, information on the beginning of a line (horizontal synchroniza- 
tion H) in one bit, information on the beginning of the image field (verti- 
cal synchronization V) in one bit, and information indicating whether the 
field is an even or uneven field in one bit. When for example 10 bits are 
allocated in the frame for representing image information (signal A), it 
10 is possible to represent 2 10 different signal levels. 

It is obvious that the above-presented frame structure is only an 
example of a possible frame structure to be used in connection with the 
invention. In view of the invention, the only essential aspect is the fact 
15 that the series mode frame structure used in the transmission of data is 
standardized for the receiving end, wherein any frame structure 
suitable for the purpose can, in principle, be selected and standardized 
as a frame structure. 

20 According to the invention, when the frame structure used in the 
transmission of image information is standardized, the receiving end, 
i.e. the image processing unit 20 can now merely on the basis of the 
information transmitted by the standardized frame structure break up 
the received series mode information into images again, and the image 

25 processing unit 20 does not have to be aware of the detailed properties 
of the camera unit 11-18 that transmits the image. When the re- 
ceiving end has received a sufficient amount of frames, the receiving 
end can utilize the horizontal and vertical synchronization information 
to determine for example the size of the image, in other words the 

30 number of pixels contained in the image in horizontal and vertical di- 
rection. The aforementioned properties of the received images can 
thus be determined in the interface of the receiving end merely on the 
basis of the properties of the received signal. 

35 In a preferred embodiment of the invention, the connection between 
the camera unit 11-18 and the image processing unit 20 is estab- 
lished in duplex format, wherein the image processing unit 20 can 
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transmit to the camera unit 20 or to the peripheral devices of the 
camera unit commands relating to their setting and adjustment. 
Figure 4 shows in principle a configuration of the transformer unit 30 
implementing the duplex camera interface. 

5 

In the situation of Fig. 4, the optical connection 29 between the camera 
unit 11-18 and the image processing unit 20 comprises in addition to 
the optical fibre 37 also an optical fibre 41 that transmits the signal to- 
wards the camera unit 11 - 18. The Optical signal received from the 
10 optical fibre 41 is received in a receiver 42, from which the information 
in digital format is transmitted further to a microcontroller 43. The 
microcontroller 43 is also programmed to control the settings 44, 46 of 
the camera unit or its peripheral devices in accordance with the in- 
structions it receives. 

15 

The settings of the camera unit that can be controlled in the afore- 
mentioned manner can in analog cameras include for example gamma 
control, settings of automatic gain control (AGS), shutter time, and 
settings of white balance and colour saturation. In digital cameras it is 

20 also possible to adjust for example the pixel size of the image, the 
digitizing settings of the image and image frequency. Furthermore, it is 
possible to adjust peripheral devices such as the motorized optics of 
the camera unit (focusing, zoom, aperture), the position of the 
motorized camera housing and/or a separate light source located in 

25 connection with the camera unit. 

When the settings of the camera and the settings of the light source 
used in the imaging are adjusted together by the camera interface ac- 
cording to the invention, it is possible to adjust the sensitivity of the 

30 camera unit optimally with respect to the lighting in use to attain the 
best possible image quality. Thus, the invention enables for example a 
mutual timing of the light source and the camera unit in such a manner 
that the intensity of light transmitted by the light source at the image 
frequency used at a given time is essentially the same for all images. 

35 By means of said synchronization it is thus possible to prevent the 
weakening of image quality that is caused by strong variation of lighting 
in successive images of a particular camera unit, when the intensity of 
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the light transmitted by the light source used in the imaging varies in 
proportion to the network frequency, and the image frequency of said 
camera unit is not synchronized with this variation. 

5 The microcontroller 43 can be programmed to transmit the commands 
received from the image processing unit to the proper actuators (for 
example the motors of the optics and the camera housing), and to the 
camera used in the camera unit for example in a signal in RS-232 for- 
mat or in another format suitable for the purpose. To an external light 
10 source the microcontroller 43 can transmit for example synchronization 
pulses of TTL level. 

In Fig. 4, a broken line shows a situation in which a video signal 40 that 
is already in digital format is input from the camera unit 11 - 18 to the 

15 transformer unit 30 instead of an analog composite video signal 31. 
Thus, said video signal 40 can be input directly to the series trans- 
former 34 that transforms the signal into a signal with a standardized 
frame structure in accordance with the invention. The digital video 
signal 40 obtained from the camera unit is typically a parallel mode 

20 signal, but it can also be a series mode signal. 

Figure 5 shows in principle yet another possible configuration of the 
transformer unit 30. 

25 The transformer unit 30 of Fig. 5 is suitable for a situation in which the 
transformer unit is supplemented with a camera unit 1 1 - 18, in which a 
so-called pixel clock 45 is also available as an output in addition to the 
analog video signal 50 (signal A) and separate analog horizontal and 
vertical synchronization signals 51, 52 (signals H and V). The pixel 

30 clock 45 is a clock signal used in the synchronization of the inner 
function of the camera, by means of which it is possible to improve re- 
peatability when digitizing an analog video signal in a manner known 
as such so that in successively digitized images the pixel 
corresponding to the same point in the image area always ends up 

35 precisely to the same point in the digitized image. This factor that im- 
proves the precision in digitizing images is important in applications in 
which digital image processing is utilized to detect changes occurring 
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as functions of time in the target. By conveying the pixel clock signal 45 
in accordance with Fig. 5 to the A/D converter 33, it is possible to syn- 
chronize the transformation of the video signal A into a digital format in 
the A/D converter in such a manner that the alignment of pixels in the 
5 image area remains constant in successive images. 

The transformer units 30 presented in Figs 3 to 5 thus constitute one 
and the same transformer unit in a preferred embodiment of the in- 
vention, which transformer unit can be configured so that it is suitable 
10 for use with different types of camera units by means of settings per- 
formed for example in said transformer unit with switches or through 
software. Thus, in the control system of Fig. 2, all transformer units 30 
are identical, and only configured to function in connection with dif- 
ferent kinds of camera units 1 1 - 18 by means of different settings. 

15 

The invention is not restricted solely to the aforementioned embodi- 
ment, but it is, in principle, also possible to manufacture the trans- 
former units 30 separately for different types of camera units without 
the aforementioned configuration possibility. Thus, when the type of the 

20 camera unit changes, it is, however, always necessary to change the 
corresponding transformer unit 30 as well. According to the invention, 
other changes, such as changes in the cabling 29 or in the image 
processing unit 20, are in that case not necessary in the control system 
either, because the interface used for transmission of data remains 

25 constant in the receiving end both for the part of its physical transfer 
path and for the part of the format used in the transfer path. 

The invention is not restricted to be used solely in camera detectors 
based on the CCD technology, but it can naturally be applied in other 

30 detectors, such as CMOS detectors (Complementary Metal Oxide 
Semiconductor). The camera units can thus be cameras of visible 
wavelength region, but cameras of ultraviolet and infrared region can 
also be coupled to the control system by means of the invention. The 
invention is suitable for cameras equipped with a two-dimensional 

35 array detector as well as for so-called line scan cameras equipped with 
one-dimensional array detector. The cameras that are used may be 
either grey tone cameras or cameras complying with any other colour 
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system. Instead of the conventional image transmitting lense optics of 
the camera unit or in addition to the same, it is possible to use any op- 
tical device intended to provide spectral resolving power, for example a 
grating spectrometer. 

5 

In the act of setting up the optical connection 29 it is possible to use for 
example either a multimode optical fibre or a single mode optical fibre. 
Advantageously the optical connection 29 is set up by means of a 
standard multimode optical fibre and standard fibre connectors, and by 
10 using components intended for wavelengths of 850 nm or 1300 nm in 
the optical transmitters and receivers. 

The optical data transmission from the camera unit 11 - 18 to the 
image processing unit 20 and the optical data transmission to the op- 
15 posite direction from the image processing unit 20 to the camera unit 
11-18 can be implemented by using a separate optical fibre 37 and 
41 for each purpose, but the aforementioned duplex optical connection 
can also be implemented by means of one optical fibre by utilizing dif- 
ferent wavelengths in different transmission directions. 

20 

Because the data transmission according to the invention that is con- 
ducted via an optical connection 29 is not restricted to any particular 
image frequency, the invention also makes it possible to supplement 
the control system with so-called high image frequency cameras that 

25 deviate from standard image frequencies (e.g. 25 or 30 
images/second). The use of high image frequency cameras enables 
more accurate monitoring of rapid phenomena occurring in the 
process. If necessary, it is possible to transform the appropriate parts 
of the image information obtained from the high image frequency 

30 camera in the image processing unit 20 into an analog video signal that 
can be represented with a video monitor applying normal image 
frequency. 

It is, of course, obvious for anyone skilled in the art that by combining 
35 in different ways the principles and modes of operation presented 
above in connection with different embodiments of the invention, it is 
possible to provide various embodiments of the invention in accor- 
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dance with the spirit of the invention. Therefore, the above-presented 
examples must not be interpreted as restrictive to the invention, but the 
embodiments of the invention can be freely varied within the scope of 
the inventive features presented in the claims hereinbelow. 

5 
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Claims: 

1. A method for coupling a camera unit (11 - 18) to communicate with 
an image processing unit (20) that represents and/or analyzes and/or 

5 stores image information in a system monitoring the manufacturing or 
finishing process of a continuous fibrous web, said control system 
comprising one or several camera units (11 - 18) connected to at least 
one image processing unit (20), characterized in that in the method 

— an image signal (31, 40, 50) received from a single camera unit 
10 (11-18) is transformed in the vicinity of said camera unit (11 - 

18) into a series mode digital signal (38) which has a standard 
frame structure and is independent on the type of the camera unit, 
and 

— said series mode digital signal (38) with a standard frame struc- 
15 ture is transmitted further to the image processing unit (20) of the 

control system via an optical connection (29), 
wherein by means of the method, the interface used in the trans- 
mission of image information is standardized in the signal receiving 
end, i.e. in the image processing unit (20). 

20 

2. The method according to claim 1 , characterized in that the optical 
connection (29) is established as an duplex data transmission connec- 
tion in such a manner that it is possible to transmit control information 
(44, 46) from the image processing unit (20) to the camera unit (11-18) 

25 or to the peripheral devices of the camera unit (1 1-18). 

3. A camera interface for coupling a camera unit (1 1 - 18) to communi- 
cate with an image processing unit (20) that represents and/or 
analyzes and/or stores image information in a system monitoring the 

30 manufacturing or finishing process of a continuous fibrous web, said 
control system comprising one or several camera units (11 to 18) con- 
nected to at least one image processing unit (20), characterized in 
that said camera interface is arranged to be implemented by means of 
a transformer unit (30) placed in the vicinity of each camera unit (1 1 - 

35 18), said transformer unit (30) comprising at least 

— transformer means (34) for transforming an image signal (31 , 40, 
50) received from the camera unit (11 - 18) into a series mode 
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digital signal (38) which has a standard frame structure and is 
independent on the type of the camera unit, and 
— connection means (36) for transmitting said series mode digital 
signal (38) with a standard frame structure further to the image 
5 processing unit (20) of the control system via an optical connec- 

tion (29), 

wherein the interface used for transmission of image information is 
standardized in the receiving end, i.e. in the Image processing unit (20) 
by means of the transformer unit (30) implementing the camera inter- 
10 face. 

4. The camera interface according to claim 3, characterized In that the 
transformer unit (30) implementing the camera interface also com- 
prises means (42, 43) for setting up an optical connection (29) as a 
15 duplex data transmission connection in such a manner that it is 
possible to transmit control information (44, 46) from the image 
processing unit (20) to the camera unit (11-18) or to the peripheral de- 
vices of the camera unit (11-1 8). 

20 5. The camera interface according to claim 4, characterized in that the 
transformer unit (30) implementing the camera interface comprises 
means (42, 43) for transmitting control information (46) to a light source 
used in connection with the camera unit (11 - 18) to match and/or syn- 
chronize the mutual function of said light source and the camera unit 

25 (11-18). 

6. The camera interface according to any of the foregoing claims 3 to 5, 
characterized in that the transformer unit (30) implementing the 
camera interface is arranged or said transformer unit (30) can be con- 
30 figured by means of settings to receive the image signal from the 
camera unit (11 - 18) in analog format (31, 50, 51, 52) and the trans- 
former unit (30) comprises means (33, 35) for transforming said image 
signal into digital format. 

35 7. The camera interface according to claim 6, characterized in that the 
transformer unit (30) implementing the camera interface also com- 
prises means (33, 35) for utilizing a pixel clock signal obtained as an 



WO 03/039156 



PCT/FI02/00848 



18 

output from the camera unit (1 1 - 18) to transform the image signal into 
digital format. 

8. The camera interface according to any of the foregoing claims 3 to 5, 
5 characterized in that the transformer unit (30) implementing the 
camera interface is arranged or said transformer unit (30) can be con- 
figured by means of settings to receive the image signal from the 
camera unit (1 1 - 18) in digital parallel or series mode (40). 

10 9. The camera interface according to any of the foregoing claims 3 to 8, 
characterized in that the transformer unit (30) implementing the cam- 
era interface is arranged or said transformer unit (30) can be con- 
figured by means of settings to be used in connection with an array 
camera. 

15 

1 0. The camera interface according to any of the foregoing claims 3 to 
8, characterized in that the transformer unit (30) implementing the 
camera interface is arranged or said transformer unit (30) can be con- 
figured by means of settings to be used in connection with a line scan 

20 camera. 

1 1 . The camera interface according to any of the foregoing claims 3 to 
8, characterized in that the transformer unit (30) implementing the 
camera interface is arranged or said transformer unit (30) can be con- 

25 figured by means of settings to be used in connection with a high 
image frequency camera. 
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